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Introduction

1
Skeletal muscle is to be a secretory organ responsible for the production of hundreds of peptides classified as myokines [1, 2] . Irisin, a myokine that is linked to the recently-defined peroxisome proliferator-activated receptor -γ coactivator -1α (PGC-1α) is released from the skeletal muscle [3] . The irisin hormone stimulates the fibronectin type III domain containing 5 (FNDC5)'s expression [4] . FNDC5 divided into parts and ensures the increase of energy expenditure thanks to exercise [5. 6] . Irisin takes part the circulation and connects with the white adipose tissue receptor [3] . Irisin, stimulating the uncoupling protein-1 (UCP1) secretion, causes the white adipose tissue to transform into a brown adipose tissue that has more mitochondrias [7] . It has been reported that irisin increases the expression of the genes for oxygen and energy consumption [3] . It reports that irisin plays an important role in obesity and metabolic disorders [8] .
Many studies conducted after the discovery of irisin revealed controversial results in terms of circulating levels of irisin, especially after exercise The studies reported that acute or chronic exercise has an important effect on the increase of the irisin levels [9, 10] . In addition, there are studies that exercise has no impact on the irisin level [11, 12] or has reductive impacts on it [13, 14] .
In the literature, I observed that the subjects were not high level athletes. I have found that the studies on the determination of the acute endocrine responses taking place after the fight contact sports were highly insufficient. In this study, the objective is set to determine the effect of acute exercise and gender on irisin of the elite taekwondoists in the Turkish national team.
Material and Methods
Participants: Elite-level male (n=7, age=19.29 ±0.57 years) and female (n=6, age=20.17±0.87 years) taekwondoists participated in the study. Athletes have been composed of Turkish national team who won various degress in European, World and Olympic. Prior to the study, the subjects were examined by a physician. Their written permissions specifying that they are ready to participate in it were received. The study was conducted in compliance with the Helsinki Declaration and approved by the local ethics committee at Faculty of Sports Sciences, Selçuk University.
General design of the study: The body composition measurements of the subjects were taken at 8:00 am after staying hungry at the previous night. Blood samples were taken before and immediately after acute exercise under equal conditions. The subjects were warned not to perform heavy physical activities until at least 48 hours. They were told not to use any drug or liquid food that could affect the values.
Determination of body composition: The body heights (cm) of the volunteers were measured by using a Secabrand mechanic weight with height measuring mechanism with 1 mm sensitivity. Their body weights (kg) were determined at 100 g sensitivity with their outfits of shorts and t-shirts. The body mass index (BMI) was calculated by dividing the body weight (kg) by the body height (m) square [15] . To determine the percentage of the body fat, a Holtain skinfold caliper was used applying 10 g/sq mm pressure at every angle. Triceps, biceps, subscapularis and suprailiac skinfold thicknesses were taken and body fat was determined [16] .
Acute exercise: After 30 minutes of general warmup, the athletes completed 25 minutes main technical repetition, a binary loading competition, a high level of technical work and 15 minutes cooldown. Taekwondo training, which was 120 minutes in total, was applied in %70-80 intensity.
Biochemical analysis: After an overnight fasting, the blood samples were taken by the health personnel at 8:00 a.m. in the morning before and after the exercise. The plasma samples were centrifuged at +4 0 C at 3000 rpm for 20 minutes and were frozen at -20 0 C. Plasma irisin levels were determined by Enzyme-Linked Immuno Sorbent Assay (ELISA) method using commercial kits. Plasma total cholesterol, triglyceride and glucose levels were determined by Abbort-brand (Archıtect model) device.
Statistical analysis: Statistical analysis was performed using SPSS for Windows (version 16.0, SPSS Inc. Chicago, IL, USA). Arithmetic mean and standard error average of all variables obtained in the study were calculated.
The normal distribution and homogeneity of the data were examined. The effects of exercise and gender on plasma irisin level and other biochemical variables before and after exercise were tested. After post-hoc Bonferroni correction, it was tested with two-factor (time-gender) variance analysis in repeated measurements. In the variables where gender factor is important, the differences between the groups were analyzed by t test. The pre-and post-exercise changes in the variables where exercise factor is important were analyzed with t-test in dependent groups. The levels of statistical significance were set at p<0, 05.
Results
No significant difference between the age, sports experience, and body mass index averages of the male and female athletes were determined (p>0, 05). It was observed that the body weight, height and body fat percentage were significantly within the groups (p<0, 05) ( Table 1) .
The effect of acute exercise (p=0.34) and gender (p=0.57) on hormone levels of plasma irisin was not significant. There was no significant change in the hormone level of irisin after acute exercise in both women and men. Changes in the hormone level of irisin after acute exercise were not different significantly in male and female athletes (p=0.11). The effect of acute exercise on glucose (p=0.00) and triglyceride (p=0.01) was significant ( Table 2) .
Discussion
The irisin is a miyokine that plays a significant role in the regulation of metabolic systems [3] . Hence, numerous studies were conducted on how the irisin is affected by training but contradictory results were obtained. In many studies conducted on humans and rodents, presence of a relation between the irisin levels and energy consumption was identified [17, 18] . There is a positive correlation between acute exercise and circulating levels of irisin [19, 20] . Huh et al. [20] reported that acute whole-body vibration exercise increased the level of irisin, but there was no change in irisin levels after a 6-week training program. Likewise, Tsuchiya et al. [21] compared the levels of irisin in the male individuals in different types of exercises. The results of the study showed that endurance exercises resulted in a more significant increase than the exercises performed in combination (resistance + endurance).
The results of present study are incompatible with the above studies, which report that acute exercise has an increasing effect on the levels of irisin. In this study, acute exercise and gender did not affect the levels of irisin in athletes. In addition, it was concluded that the changes of irisin levels were similar in both male and female athletes before and after exercise. In accordance with this study, Kurdiova et al. [12] reported that acute exercises of endurance and strength training performed did not affect the levels of irisin in both sedentary and trained individuals. Pekkala et al. [22] found no difference in the levels of PGC-1α, FNDC5 and serum irisin in the skeletal muscle after a 1-hour low-intensity aerobic exercise in adult males. In the same way, Czarkowka-Paczek et al. [23] reported that serum irisin levels of rats did not change after 60 minutes treadmill acute exercise.
In a different study to determine gender difference it was reported that irisin levels were higher in women than men but this difference was not statistically significant [24] . In this study, I have found determined that the irisin levels were higher in females than males as well even if there is no statistically significant difference.
This research has some limitations; Firstly, the individuals who participated in the research were informed about the nutritional contents of the night before the test days but were not checked. In addition, it appears that the groups in the articles referenced are mainly sedentary, obese, or ill, while this study consists of elite-level athletes.
Conclusions
As a result, it can be said that the irisin levels of elite athletes are not affected by acute exercise and gender. There are similarities and inconsistencies between the findings of present study and the results of other studies. Some of the inconsistencies may be caused by differences such as type, intensity and duration of exercise. In addition, hormone levels can be affected by many differences, such as gender, age, body composition, physical fitness, stress, sleep and measurement protocols.
